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= (54) TlUe: APPARATUS AND METHOD FOR OPERATING CURRENT DEPENDENT ELECTRONIC DEVICES 




O (57) Abstract: An apparatus for operating one or more electronic devices requiring a given current is described, which comprises a 
^ regulator device (10) providing voltage output, and a feedback loop having a reference device connected to the voltage output and 
^ requiring the same current as the electronic devices, a measuring and conv^ion device operable to measure the current through 
the reference device and convert it to a voltage value and return it to the regulator device (10), wherein the regulator device (10) is 
operable to adjust the output voltage in response to the voltage value until the measured current is equal to the given current required. 
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APPARATUS AND METHOD FOR OPERATING CURRENT DEPENDENT 

ELECTRONIC DEVICES 

The present invention relates to an apparatus and 
5 method for operating one or more electronic devices which 
require a constant given current. In particular, the 
invention concerns operating a number of current devices 
such as light emitting diodes (LEDs) mounted on 
conductive strip to provide an elongate lighting strip. 

10 

Such lighting strips are well-known for example to 
mark the way to emergency exits on aircraft . They 
comprise a plurality of LEDs mounted at intervals along a 
conductive strip encased in plastic. LEDs, in common. 
15 with a number of other electrical devices, are current 
devices, that is they rely on a constant current to 
operate, rather than a constant voltage. 
The life and brightness of a LED can be maximised by 
accurately controlling the current. 

20 

Known lighting strips have a driver apparatus which 
is designed to operate a given number and a particular 
type of LED. If the driver is used on a strip having a 
different number of LEDs or a different type of LED, then 
25 the drive apparatus must be completely reset which is a 
time-consuming, awkward and inefficient process. 

The present invention provides an apparatus for 
operating one or more electronic devices requiring a 
30 given current, comprising a regulator device providing a 
voltage output, and a feedback loop having a reference 
device connected to the voltage 
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output and requiring the same current as the electronic 
devices, a measuring and conversion device operable to 
measure the current through the reference device and 
convert it to a voltage value and return it to the 
5 regulator device, wherein the regulator device is 

operable to adjust the output voltage in response to the 
voltage value until the measured current is equal to' the 
given current required. 

10 In the present invention, use of a reference device 

of the same type as the electronic device that is to be 
operated allows the regulator automatically to adjusted 
to produce an absolute voltage of the appropriate level 
to drive the remaining devices. In this way, the 

15 apparatus is able to produce the correct voltage, 

automatically compensating for both short and long term 
drift, for any type and number of electronic devices 
being used. 

20 Preferably, the measurement and conversion device 

consists of a resistor and a current monitor. 

The electronic devices are typically light emitting 
diodes, mounted on a conductive strip having a plurality 
25 of conductive elements. 

The electronic devices may be parallel connected 
devices which are polarity sensitive, and the regulator 
may be connected to a three phase bridge to operate the 
30 conductive elements in the strip, and a micro controller 
operable to control the sequence in which the LEDs on the 
strip are operated. 
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Preferably, the regulator comprises a steady state 
DC device. 

In a further aspect, the invention also provides 
5 apparatus for emitting electromagnetic radiation (EMR) 
comprising a plurality of electronic devices operable to 
produce EMR when provided with a given current mounted on 
a conductive strip which is connected to an apparatus of 
the type described above. 

10 

The present invention also provides a method for 
operating one or more electronic devices requiring a 
given current, comprising the steps of providing a 
voltage output, supplying the voltage output to a 

15 reference device requiring the same current as the 
electronic devices, measuring the current in the 
reference device, converting the measured current to a 
voltage value and adjusting the voltage output in 
response to the voltage value until the measured current 

20 in the reference device is equal to the given current 
required by the electronic devices. 

Preferably, the method involves initially providing 
a voltage output sufficient to produce a current lower 
25 than the given current and gradually increasing the 

voltage output until the given current is obtained in the 
reference device. 

The present invention will now be described in more 
30 detail, by way of example only, with reference to Figure 
1, which is a circuit diagram of one embodiment 
of apparatus in accordance with the present invention. 
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The principal feature of the present invention is 
that an electronic device of the same type as those to be 
operated is incorporated into a feedback loop of the 
apparatus. As shown in Figure 1 a regulator device 10 is 

5 connected to the electronic devices to be driven. The 
regulator 10 is preferably, but not exclusively, a 
steady state DC device for accuracy. In this example, 
the electronic devices are LEDs (not shown) mounted on a 
conductive strip having three conductors 12. A three- 

10 phase bridge 14 is connected between the regulator device 
10 and the conductors 12. The regulator 10 may also be 
connected to a micro controller 16, itself connected to 
• the three-phase bridge 14, for example to control the 
sequence of operation of the LEDs in the conductive 

15 strip . 

The regulator 10 is also provided with a feedback 
loop. The voltage output from the regulator 10 also 
passes through a current measuring device such as a 

20 resistor 18 and a reference LED 20 of the same type as 
those in the strip which are to be driven. The resistor 
18 is also connected to a current monitor device 22. 
Together the resistor 18 and the current monitor 22 act 
to measure the current passing through the reference LED 

25 20 and to convert it to a voltage. This is passed back 
to the regulator 10. Since the desired current for the 
LEDs in the conductive strip is known from the outset 
and the reference LED 20 is of the same type as the LEDs 
to be operated, this feedback loop allows the voltage 

30 output from the regulator 10 to be adjusted to the 
appropriate level so that the desired current is 
achieved. 
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In operation, the regulator 10 will initially be set 
to produce a voltage output which is lower than that 
required to provide the desired current. The current 
through the reference LED 20 is then measured as the 
voltage output is gradually increased until the desired 
current through the reference LED 2 0 is achieved. At this 
point, the voltage output from the regulator 10 will be 
at the right level to operate the LEDs in the lighting 
strip in an optimum manner. 

Another important feature of the lighting strip of 
the preferred embodiment of the present invention is that 
it is directly driven by a controlled voltage source thus 
removing the requirement for resistors within the 
lighting strip itself. Removal of the resistors from the 
lighting strip reduces the capacity for the lighting 
strip to heat up and consequently reduces the power 
consumption of the lighting strip. 

Certain applications may also require minimisation 
of Electro Magnetic Compatability (EMC) interference for 
use in particularly sensitive environments- The present 
invention can significantly reduce such interference by 
providing a standing DC voltage just below the threshold 
level required to operate the LEDs and superimposing 
small pulses which raise the voltage above the threshold 
in order to switch the LEDs on. The switching voltage is 
thus a fraction of the full operating voltage then and 
the electro magnetic interference can be significantly 
reduced. For optimum performance the voltage pulses can 
have soft edges. 
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It will be appreciated that a number of 
modifications and variations to the details described 
above can be made. For example, if the lighting strip 
includes LEDs of different colours, the regulator 10 may 

5 be provided with separate feedback loops with a reference 
LED of each colour and the micro controller may be used 
to control which LEDs are to operate at a given time. In 
addition, it will be appreciated that the present 
invention is not restricted to use with conductive strips 

10 having LEDs, or indeed to conductive strips having 
devices which emit visible light. The invention is 
equally applicable to use with devices producing other 
wavelengths in the electromagnetic spectrum, whether 
producing visible light or not. 

15 

The invention provides a sinple and efficient manner 
in which to operate current devices, which is easily 
adaptable to operating different types and numbers of 
devices . 
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CLAIMS 

1. Apparatus for operating one or more electronic 
devices requiring a given current, comprising a regulator 

5 device providing voltage output, and a feedback loop 

having a reference device connected to the voltage output 
and requiring the same current as the electronic 
devices, a measuring and conversion device operable to 
measure the current through the reference device and 

10 convert it to a voltage value and return it to the 
regulator device, wherein the regulator device is 
operable to adjust the output voltage in response to the 
voltage value until the measured current is equal to the 
given current required. 

15 

2. Apparatus as claimed in claim 1, wherein the 

* measurement and conversion device comprises a resistor 
and a current monitor. 

20 3. Apparatus as claimed in claim 1 or claim 2, wherein 
the electronic devices comprises light emitting diodes 
mounted on a conductive strip having a plurality of 
conductive elements. 

25 4 . Apparatus as claimed in any preceding claim, wherein 
the electronic devices are parallel connected and 
polarity sensitive, and the regulator is connected to a 
three-phase bridge and a micro controller operable to 
control the sequence in which the LEDs on the conductive 

30 strip are operated. 
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5. Apparatus as claimed in any of the preceding claim, 
wherein the regulator device comprises a steady state DC 
device - 

5 6. Apparatus for emitting electromagnetic radiation, 

comprising a plurality of electronic devices operable to 
emit electromagnetic radiation when provided with a given 
current mounted on a conductive strip and connected to 
apparatus as claimed in any claims 1 to 5 . 

10 

7. A method for operating one or more electronic 
devices requiring a given current comprising the steps of 
providing a voltage output, supplying the voltage output 
to a reference device requiring the same current as the 

15 electronic devices measuring the current in the 

reference device, converting the measured current to a 
voltage value, and adjusting the voltage output in 
response to the voltage value until the measured current 
in the reference device is equal to the given current 

20 required by the electronic devices. 

8. A method as claimed in claim 7, further comprising 
the step of initially providing a voltage output 
sufficient to provide a current lower than the given 

25 current and gradually increasing the voltage output until 
the measured current in the reference device is equal to 
the given current. 

9. Apparatus for operating one of more electronic 
30 devices requiring a given current substantially as 

hereinbefore described and with reference to the 
accompanying drawing. 
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10. Apparatus for producing electromagnetic radiation 
substantially as hereinbefore described and with 
reference to the accompanying drawing. 

11. A method for operating electronic devices requiring 
given current as substantially hereinbefore described and 
with reference to the accompanying drawing. 



10/553567 



WO 2004/095887 PCT/GB2004/001670 



1/1 




FIG.1 



INTERNATIONAL SEARCH REPORT 



ational Application No 

. - ./GB2004/001670 



A. CLASSIFICATION OF SUBJECT MATTER ^ . ^ 

IPC 7 H05B33/08 G01R19/00 



Aocording to Intemallonal Patent Ctessincalton (IPC) or to both naiionai classincation and IPC 



B. RELDS SEARCHED 



Minimum documentalton searChad (classirication system foUowed by classification symbols) 

IPC 7 H05B GOIR 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category « Cttation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim 1^. 



EP 0 480 650 A (HEWLETT PACKARD CO) 
15 April 1992 (1992-04-15) 
column 5, line 17 - column 8, line 1; 
figure 2 

US 2002/014862 Al (FREGOSO GILBERT) 
7 February 2002 (2002-02-07) 
paragraphs '0017! - •0019!; claim 6; 
figure 2 

US 4 952 949 A (UEB6ING JOHN J) 
28 August 1990 (1990-08-28) 
column 3, line 4 - column 6, line 60; 
figure 1 

-/- 



1-3.5-7. 
9-11 



9-11 
1,2,7 

9-11 
1.7,8 



Further documents are listed In the continuation of box 0. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

'A' document defining the general state of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the Inlernatlonal 

filing date 

*L' document which may throw doubts on priority claim(8)or 
which is cited to establish the publication date of another 
citation or other spedal reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

•P* document published prior to the International filing date but 
later than the priority date claimed 



*T' later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

Invention 

*X' document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is tal«en alone 

'Y' document of particular relevance; the claimed invention 
cannot be considered to Involve an inventivB step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person sidlted 
in the art 

document member of the same patent family 



Date of the actual completion of the International search 



21 July 2004 



Date of mailing of the international search report 



29/07/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 6818 Patenllaan 2 

NL-2280HVRi]swlil< 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

Fax: (+31-70) 340-3016 



Authorized officer 



Waters, D 



Foim PCT/ISA/210 (second ehoel) (January 2004) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



national Application No 

.ur/GB2004/001670 



C^Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of documenl, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



GB 2 139 340 A (BOSCH GMBH ROBERT) 

7 November 1984 (1984-11-07) 

page 2, line 61 - page 3, line 20; figures 

3,4 

US 4 271 408 A (KISHI YASUNORI ET AL) 
2 June 1981 (1981-06-02) 
column 8, line 16 - column 9, line 4; 
figures 9,10 



3.4.6 



3.4,6 



Fofm PCT/I8A/21 0 (continuation of aeoond dwd) (Januaiy 2004} 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



atlonal Application No 

. . ;/GB2004/001670 



Patent document 
dted In search report 



Publication 
date 



Patent family 
member(8) 



Publication 
date 



EP 0480650 


A 


15- 


-04-1992 


US 


5099192 A 


24-03-1992 










DE 


69123544 Dl 


23-01-1997 










DE 


69123544 T2 


10-04-1997 










EP 


0480650 Al 


15-04-1992 










UK 


Q1Q07 A 












jp 


6340114 A 


13-12-1994 


US 2002014862 


Al 


07- 


-02-2002 


us 


2004051482 Al 


18-03-2004 










us 


2002047649 Al 


25-04-2002 










us 


6611110 Bl 


26-08-2003 










AU 


2963201 A 


24-07-2001 










uo 


0152605 A2 


19-07-2001 



US 4952949 



28-08-1990 NONE 



GB 2139340 


A 


07-11-1984 


DE 


3315785 Al 


08-11-1984 








FR 


2545195 Al 


02-11-1984 








OP 


1741955 C 


15-03-1993 








OP 


4029575 B 


19-05-1992 








OP 


59209931 A 


28-11-1984 


US 4271408 


A 


02-06-1981 


OP 


1194482 C 


12-03-1984 








OP 


55053799 A 


19-04-1980 








OP 


58026079 B 


31-05-1983 








OP 


55053390 A 


18-04-1980 








OP 


1194483 C 


12-03-1984 








OP 


55053800 A 


19-04-1980 








OP 


58026080 B 


31-05-1983 








OP 


55053391 A 


18-04-1980 








DE 


2941634 Al 


30-04-1980 



Fonn PCT/ISA/210 (patent fan% anrwc) (JanUaiy 2004) 



